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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a continuous 
polymerization mettiod using a melt polymerization 
technique for Inexpensively producing at a high 
production efficiency a plytrimethylene tereptithalate 
(PTT) having high qualities such as excellent hue and a 
slight variation in [t^] instead of a conventional solid 
polymerization method which suffers from variations in 
qualities such as Inl and the like and unsatisfactory 
production efficiency though it has been employed as a 
method for producing on an industrial scale a PTT having 
an [t]] of at least 0.8 dl/g. 

SOLUTION: The continuous polymerization method for 



producing a PTT from terephthalic acid, a derivative 
thereof and 1 ,3-propanediol as raw materials comprises 
an estertfication and/or transesterification reaction 
step and a polycondensation step, and satisfies the 
following four conditions: (1) at least two reactors are 
used in the polycondensation step; (2) the limiting 
viscosity number of a PTT fed Into the last reactor in 
the polycondensation step is at least 0.2 dl/g; (3) the 
state of agitation of the PTT is such that S/G satisfies 
-1.52logio(S/G)20.5 and the surface of the reactants is 
always renewed; and (4) the pressure Is 1-300 Pa. The 
thus-obtained PTT has (i) a main recurring unit of TT, 
(ii) a limiting viscosity number of 0.8-2.0 d|/g. (iii) 
b* of -1 to 7, and (iv) 0.001-2 wt.% of BHTE 
[bis(3-hydroxypropyi) ether). Fibers, films and molded 
articles therefrom are also provided. 
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^m^kBm<r>k-n}i^ o o p a]-:J.T-e'i(tttif^<b^^ 
ti(Dm^'ffh^fz)f>\zmm.X'^x. i^t\^<\i> 5-2 

0 OP a> mi;«fiL<i±^ 1 0- 1 5 0 P a-e*>^o 

1 0 0 2 7 1 \xrx'{i:if?m i -5 P T T o^^fi^:^ 

hfthVTKDh *;4^/h$v>i: i; BHP E ^SiE^l:^: 
t^Ct>6^ibl. 0-2. 2<DmM-h^^tiimt\^^^c 

1 L< {i 1 . 05-1. 8, sEl-ftf4t<!il. 
1 ~ 1 . 5 -Cab-Bo 

^Xe'^<Offiit&:^fei: LT(±, #"bn*PTT<7) [rj] 
^'^^X7.'7^)-m^\^X^^-ti>^ti)mt\.<. X 

t# lb tt P T T <0 b * * IS: < W ^ ^ - ^ ^ ^ ^ * 
^ ^, <Ofl± ^5^ < . Ri:t.«<^m*^#v- i: , h *«)|^ 3t 

[0 0 2 91 v':^r;l/.-K>^^^<^±fig:^5-^^T-W7 

5' ;m * 11*1- 1 -r ^ ^ ^ 7^ Mbxgco RiD^fr o V > r 
i^^:ho i;^f■;^fkX^i<7)R)^:.^a)^, RiSEti. -RKc-^ 
i±. i: » ^ *^'5> P T T <7) b * i:"OB°p&<0M-'^. 

*-ibElL«l± 1 9 0-2 5 0 •C<7)iSH:*^«f 4 L < > M 
L<J±2 0 0-2 4 ortrab^o 4/^. Rfii-E:': 
(±30-300kP 2itmt L < . '^r-Wt L< (± 5 0 
-200kPaT'ab^o RIdB#Fb^I± 2-6 ^fi[Mt L 4 
<, Ml*»*t<li3-5i^mT-*;i>o tfz. 
-fkXefTJRl^-lf !i2llJ':Jl±<^«?&*^»4 tv>75^ ^co^i 
-^HJi. #ibtL;|>PTT(75b ♦SrTif'Sx^i:*'^'^*^^-^. 

[0 0 3 0] ^l-, v*;W**>®J)S^<^±^^9'**7^V7 
^£}&XeoH:)c>^frl-^v>-Ci^-<'2>o J:.;^x-'l'S^^Xg : 
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(75E)SSK> J^JL-Sti, JS:)£-B#HI±^ ±M14i:!f "bn* 
P TT<7) b * ^ i:V)n°{i<7)|l-^.^''^Sl£'i^)S'* 16 0- 

2 4 or:<?)|gH55*1tf*L<, s|{-»4L<«il 7 0-2 

3 0t:t:-*^o tfz. R)c-)E^li3 0- 3 0 0 kPa75^" 
Utl-<. '^i-^t L<!±50-200kPa "t-^^o 
K^Z^mm 2-6 B#F^75^~»4 L < , m^-^t L < {± 3 - 

5\^mx^^o ttz. i>^x;i'5emx^icos£-ffii±2lf 

[0 0 3 11 mmr~'O^.^X&^^o J^XrMbS 

>^ V7'n;K^-> K;^ >T;^='^-> 

3 if -> K^^^^^tf hKZ>o 
[0 0 3 21 J^XT-Jl^'fbXl±-i-XT-;l'^cmX@coRl£>ffi 
rtcOlifeSli: LT(±, :i)5g-r;&PTTlC*tL-C. ^MIT. 
i=^^^t? 1 0 - 5 0 0 p p m-Cib 0 , Sf 4 L < ti 2 0 - 
3 0 0 p pm-e*oT. 1li;4f4 L< !i3 0 - 1 0 0 p 

3:^vK=ei£ffl-t^^(i> RE-ttfc#P>tt^PTT<7)b 
*75^Vh$ < .^^^ib 1 , 3 -7°n>'N'> v:t-;H'^fi 
-t^ ^ h ^ < tS^^xJU'fbX(±^^T;U^C^X®<7)S 
S«l^r35*ni--&7JN X«±l, 3— yD^^•>v*--'K^tf 

>ltfcxX7";HbXJ±J^^r^i'^^X®og:)£-«Wc7) 1 , 

SftLv^o >t;v-3^-> 1 , 3-7'n/N->v'^ 
> -;HC#)KLT)!j!«£^?Ki: LT^ffl-r*I^U{±l. 3- 

7'n/-?>-:xp}--;K7)"4'<07K^5-^5i'~l S*%J'^T<75 1 , 3 
- T'n /N° > V 5}- - Ji- ^l^ffll" ^ - Ti^^SJDli tWhfi^ 

i±, 0. 5*m%-e*oT, iE{c»4 L<(io. irn* 

%mT-e*^o 4^>:. ^^'>T;^3^->K0 1, 3-7" 
n / > V ^ - ^ iftJSTi^^ 0 . 5 % - 3 mS % 

OilHl-i-^-«i:3&^ S)S1ti:#t>*t-5,PTT<0b**^' 
/h$ < ^£^<DX^t L < , mi;«f4 t < l±, 1 *!:%- 
2»l:%<7)KH-e*)^o 

0 [0 0 3 31 ^^^^jPTTS-g-C-iSV^-Cfi, PTT<^ 
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J3 

W,^^<7)R«t-il'^^ < ti,l o<7)^^^75^~ 1-10 (7)*^ 

[0 0 3 41 lc v^^- K7i/-;l'^^^i:I*JhSiJi: LT 
l±, ^> X 'j b -^l^-T- b [3- (3, 5 

-v-tert-7'f-;l'- 4-1^ KD^v7i-Jl^) -/D t: 
^^.-h] , 1, 1, 3-h'JX (2-y^;»'-4-t 
K^^v-5-tert-7'^^^7x-;^) 7'3'>. 1, 
3^ 5_ l,i;^^;l._2, 4, (3, 5-v 20 

4 - t: Kn^v-^v '^>-t:>', 
3, 12- [3- (3-tert-7'^^l--4-li 

|.'n#->-5-^^^V'-7i-;l') 7'ntf^-;l/:t^v] 
1 _v;^f-;i.j.^;H -2, 4, 8, lO-xb 
^^^'^T.^lu [5, 5] >>>T'*>^ 1, 3, 5-b 
'JTv (4-tert-^^^l^-3-li 6-v 

-lf>!, [3- (3-tert-7'^^U-5-y-^^V-4-b 
K^^v7i■=•^^) -fu\L-^^^- V] . 1, 6— ^^•'t- 
>->'^-;P-ex [3- (3, 5-v-tert-■^^;^- 
4 _t: KO:3f -fxi\L-^^^-Y^ ^ 2, 2- 

^^ -=Jju^V> -MT. [3- (3, 5-v-tert-7' 
4 - t KnJf v7a:-Jl^) 7'n li":^- 7-.- b] , ^ 
^'^'T'v;l^-3- (3, 5-v-tert-7"f-;W-4-li 
Kn^->7i-;i') T'nt::^-^-.- b] ifm^h^ho 

[0 0 3 5] y^t^mi^y^- vy^y-)^ 
^mim±M <r>mmw tLxitTTTKMLo. ooi 

~2m*%. t<tio. 0 2-1*1:% v^*n-r^o 
y\'c^^<r>i^^. ') >7cmM:t LT l 0 - 2 5 

10 0 3 6] ifz. ^feWMi: L-C{±> SI^3^^'J^ 
b, b^03/^*;^ b-fk^^. ■r!TK<^^^J#S 

^J=S:»LT^)<t<. PTTHMLO. 0 0 0 1 -0. 
ia4%v^*Pt?§*o -<^^. PTT«l:l-i*LT, 3 
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bx^ii: t-Cli2 - 1 0 0 p pm, J;>)§f*t< 
!±*-feNFC0l§-fe<7)|S * t> 2 - 5 0 p p m-C**o * 

wmn. w^'&n. m\m. sfeSJ. mm-M. m\\M±. 

liO. 01-0. 7;.zm75^»t L<, 
f)0. 0 1 - 3**%7J**ft L^'o 
[0 0 3 71 ai;^'7-;i/'f(:3Z.li^^-r^l'^^XSi:li> ^ 

^fz^(r>=^)y/^ifi'MM'^WJK.^\~^-^X^M^\, 3-7' 
n /■? > V 5j— ;w * ± i: i- V ^ - ^K7)RJ£^^^1-t-@ ffi ^ 

b 7 -f - ir ircoSft^^-W I* i o TffFffi-f^ - 
[0 0 3 81 'XI-, S^-^-X^l-ov^-Ci^-i^c SSi^ 
-^^IftrAS [7] /ffem<7)SSI^«rt'OPTTW«#4^ 

■bK i&El&«<OE£>jaKi± 2 4 0- 2 7 0 X:<7)^H*^'4? 
SL<> JStcS^tL<(±2 4 5-2 6 Sr-C^-So i 

^XSOR»£-E:':(i. *mom^^^f<7)R)S)±:'Ji±i - 
3 0 0 P a-e'Srttttlf^e.=5;v^;S^ ft^;]c0S8I^XS<O 

{±0. l-SOkPa tOlEHtab o T> MSb^RS/^'^jS 
CJ^^-^)PTT<Ob * =Sr/h$ < ^ Lv^o M: 

c>iv^PTTOb*^:fe<-e#-5.,'^>'bSf* L<. 
J itftL<{±2. 5-4. 5^H-e*-l.o 

[0 0 3 91 mSI'&liti^ii^: ^^S' >T;i-3^-> 

r > f-^ > > ^ 5' > T 3 ^ -> K t T ^i'^ ^v^-t y ^it'k 
^(Dm,^^^xhi>o j:.;^T-;V'fl:3li±J^^-r;i-^c^x@ 

-ci#.inL/>:fi!i!i«*, ^ottmm^mmtLxm^^x^ 

^v>L, 5t-»iffi'&x«<o^pg-ci^tnL-c<)iv^o rjd 

7' b K:4^'^l^*f 4 Lv^o S^'&ft**-*^: LT{±. 4. 
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<r)^^'i^ibfz^mmi-».m-^' l O - 5 O O p p m-Cfe 
»).WtC<i±. 50-200PP m-e*^)o 
[0 0 4 01 *SI^X®*1foRC>1f'^APat//5!.l± 
aiPt::(± 10-30 0 ^m<Dy ^ n^^-'^^W.-ti^t 

;u A icjnx-r -i) e > .-^ - ;v ^e t'coiSn ;^ 

;l.^-=&I£*-r^-i:55*4f4Lv^o '?-<^-if'f X{± 1 0- 
3 0 0a. m-e^^c 1ll-»4 L < (± 3 0 ~ 5 0 m-C* 
;S,o 4/c> 7^ ;i^?-f±K«B'&-IS*^T^R'^^-«<^^° 



[0 0 4 11 SIS'&XS-Cl#f>*l-^^PTT!±l5P7)^'b-<# 
iijnx L/;mfp*^-'S: <7)>4q# h tt^ O - 5 o 

(±, 7K.^taE{± 5-40 TCJ^ITT'* 0 , 4 t < l± 

1 0-3 0X:-e*)^o ffiLv^f-yT-^^Xt LT(±2 
-7mmt:-*)o-C, J: »4 L < i± 3 ~ 5 mm-e*,;5.c 
[0 0 4 21 :$:|§B^<75^2<^l&^f±. 2{J|&?^<^!|tS<7)* 

(±. j.:JiT<7)(i) -(iii) <D^mmfz-r^tt^'j^^m-r:^h 

(ii) ffiK*4)t*'~0. 8-2. odi/g-e*^cto 

(iii) b *^^- 1 -7<^^B'C'*'^'^'^° 
IJIT, (i) l-OV^TlftWi-^o (i) l±-r-eicm 
?g^^'5r«7)T*. ^B&i-^o (ii)t;-:>v^-cm^t^o 

[,] *^'0. 8 d l/gi*)'J^$^^i:^ ^-^^"^ 

A. Mi's; iri-inx-r^^i^«*£e^5fe)K*''^^ < ^ 

y.X03iS;i)>^ [7] liO. 8-2. Odl/gWleH 
T-'5rlttL{f=5:f.«^v^o «f4L<l±> 0. 8 5-1. 8d 
l/g-e*>), Ml-ftft L<ii, 0. 9-1. 3dl/ 
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g ■?) o 

[0 0 4 31 (iii) Icov^Tm^^-r^o b*7i«-l<tO 

l^lffz^S. tt^h fzib\z. ^m.±Mt L < '^^ < . b * 
< {± b * (±- 0 . 5 - 4 -e* t) , Sl-fi^4 L < l± 0 - 3 
iO [0 0 4 41 2^^gB-C^»«^ptv;|,a^S'&t^J:SPTT 

(±, ^(ff t<i±xfe(i) -(iii) i^*p^-c. Mn(iv)<^) 
(i) 

(ii) SISite«*'~0. 8-2. 0 d 1 /gt-*^^i:o 

(iii) b *75^^- 1 -7<0^ffl-C*^-i:o (iv)tfX (3 

0. 0 0 1 - 2**:%«o^B-e*^'li:o 
20 (i) -(iii) {i-rX'ic|!i0J^^^^^'^-«B&i-^o (iv)li 
ov^T^^-r^c BHPE(±0. 0 0 l-2»l:%<7)ig 

aH-«=14^»f^1475^^*^^^-PTTt^^oTLSv^ ^ 
<OJ:^=tPTT*fflv^-C*^XLr»'b^^/i^^. 7'f;v 

d = iBt«ft14^itf^14<^«S.'?.*^ 6 i± B H P E A^iJ'^^^ vMi ^ 
;{)^-»4 Lv^o itl-. 0. 0 0 1«»%J:^)^J^^<^^^ 
#lb^^/:PTT(±#tl-l!fe<'5:oTLi^o -e*^^ 
P T T t ffl v^-C*nX L ^ ttTt ^Mp°p Bfe < 

tzm-^. ^fe14i±S;<'fc^<7)-C\ $f4Lv^BHPE!± 
0. 0 1-1. 8*i%-e*or. J:»)«f4L<(±, 

0 1-1. 5ms%'C'*^° 

[0 0 4 51 :$:|§^(7)»3<7)^^ti. PTTWBt 

afi£tl<7)§&MUg|1-^o *l§^c7)PTT(-«i> eKifilX 
(7)fc*:)ll> IEi::')>7C«fttL-ri 0-2 5 Oppmic 

ffl^-r;5> 'J >'fi:^ti3i(±/®.«''o . 001-2 mf^%<D 

v^o 4^-:. :$:||^<7)PTTt-(±, b * «rTtf 
40 3/N*;l.bffc'&!^*3yN';l/b7C^*i:LT2-l OOpp 

i±, PTT. ^<7)mWkUfi^^^'^'^^^^-^^^ ^'^■'^ 
AX4±^Mp°p<^l&Wi^5lt-^o 3^l&?^-e#e>tt;&PTT 

tx. ^ntb^fflv^TtPX^tv^^lt, ^-f ^l-A^r^'li^ 
[0 0 4 61 
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(1) SISifAS 

ItC (g/ 1 0 0 5 U U -y h-'i') <7)Jt7 s p/CSriSE 

[7] =1 i m ( v s p/C) 
C— 0 

[0 0 4 71 (2) ^'J-7-<^fePffffi 

10 0^ -y vA<;)#S8ic'S.^, 2 0 ot;-e2 4^mf^<o 

10 0 4 81 (3) PTT'^'COBHPEcO^l: 

-7 b 7 -Hi V) P TTmi:^/^ 0 <7)B H P E 
SL^Co *vA{±DURABOND DB-WAXO. 
25mmX30m (0. 2 5 m) =Srfflv^ -^';t7Al 
0 0 5 '; '; y VJl^y^m i n^atL^iTS^^^^ 1 5 0/i^f> 2 
3 or ST 2 0*C/ni i n<0#iaT-ffl^L7to 

[0 0 4 91 (4) ■^■yfcr>m.±^^'^^^^ 
PTT-^^y^s oSfflitL. ilirticy ^'x-e*:^ 

(5) P TT4'<7)f-^ ^TC^S. >; >7C#J:, 3C 

TT 1 1 5 5 •; '; y b^K^si^^^^Q^- i5 0t:<7)* 

■y byi^- h±T'3NFm. 3 5 OTCO^ y b'T'l^- b± 

-c2B#m^)R$-^/io iimfb7K#7ic?r 5 5 >; '; 
■y b;winx.. mt^mLfzm. ^<nmi 5 ^ '; '; -y b^i^ 

inx., 5Ei::7K?: 4 0 5 ';'; ■;' b -'HinA^ ^5-^t^5p5|-i: L 4 
10 0 5 01 

TO01J11 )m~y^^)^ (Ji^T, DMTi:B& 

Rl--2>) 4 1 7 o"CJ':JL±<^iaEt-'Bfe-^'^^ 

0. 8 1kg/53-> 1. S-yn/N-^v^-^w^O. 4 
7 6k g/^Oft^il«r-iX-r;l^*mXS<7)R)c-«t^ 
l^iSU ^ (73 7 > «b ?aSD L /^o ^1 <r>^^ -r )\^^ 

liixgoRi&ttoiasii 1 6 ox:> i^&t l, coMtt 

1fT-<0?f^llfHI±lB#P*5 O^t L/Co tfc^ 7-^-7 9 
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E 0 . 8 6 g /:&-T' X ;l/^^IS<!OS.)c<ttt;?^*Il t 
f^o -<7)I^> JiXx;W^«iXSOS:jD«:*^'bl±J< ^'y- 
;^75^0. 18 7k g/^<7)iS)tT'^^ai$*i-/::o «l<7)i 
^ r ;vS^XfioRl£.«<Oj^gr>*^ <b i±*^ 1 . 0 2kg/ 
^co^$)t-efi^tl3?tL4r^7^';^Kv^^^^t 1.3- 
yny N- > V - ;i^7j> p, -2) ^ 7- ;w^*Eic:-<7>^ ^ - 

RlSifi-'St^^^^i'T'^o ^2cox;!.r;i-5cmXSORE>1f 
<^Ett>ia)tl±2 2 Ot:, ^^@I^M(imW3 O^ii'S;-?. 
i -5 i:^5ELfs:o ^2 <75i;^f-;i-^^X@<7)RJ£-1i^^'^ 
'gm^tiS;^ ^>'-^K^SliO. 0 6 7 kg/:9-C*o 

[0 0 5 11 ||2 0i>^x;w^cmx@l^7^^R)t>^«± 

XS<7)R£-^f±*t9 5%T'^of>:o J^;^x;i/?C^X@<7) 
JR)S«5i> ib^f tU § tt/c X 7 ^ ;i/Blv ^ ^ 1 1 . 3 - 
> V - ^ ^ x ;i'^*Rrc:-<^^ ^ - 

(±?l§^l^, ^ 1 ~ 4 O 4 otOftiffi'&XSORtL.flll-'S^ 

[0 0 5 21 mi msB-^RiSfflfiRtSj^K 2 4 5 1:. ffi 

tl2 5kPa, 5Sgi^Pa5 0 55-; ^2<7)«^'&XS^R 
E-«(±, 250'C. E;^I6. 7kPa. m'Sn 

K 3 0 ^ ; ^ 3 <7)S«i'^XeoK)S«iiR'SiSK 2 5 5 

i^^xg<ojRiL:.mi-#f>i^^ [7] «*o. asgi/g 

-e^ofcc 30 [7] /i^^O. 2 5 d l/g<OPTT*» 

4 comffi'i-xfioRjeflii^'S^^tT'co 

[0 0 5 31 1^4 <7)S*?-<7)*«l'^XSORlD«l±«MM 
JS«-eabo-C, logio (S/G) A^--0. 4 (log 
10 (cm^/g) ) i:'i-2)J:^l-R)J-?S<^it®4^^^ 

LfZo tfz. mnWiS r pm-e^fo/^o C</)^<Oi«@ 
^Mlil. 5B#WCiboT, RlSJiaSli 2 5 8 "C, lEtJ 

ii4 OP atLfzo sekg/^s- 

(*^l. 2 4 t/d a y) -ePTTTi^^g^ai^n, 

9 ^?4 mmOPTT t#?to 

[0 0 5 4M#'bttfcPTT<7) [7] l±0. 9dl/g 
t:"*,o/co 4/^, b*i±4. OT'^t), BHPEIiO. 
3m*%-e*of>:o [7] cO{3r^o§{i7>rA 

iznMLfc [7] ^ 1 O^ffPfliiLf^*^ «:»c1ii:ft/Hfi 
coM«±o. 0 0 5 d i/geK-e*i)#«t-^^'iv^^<^ 

[0 0 5 51 

[Ilti0!l2l ^i»St'g-R»£-«<^R)^-J^K2 4 5t:. E 

2 4 k P a , if ^^B#K 6 0 53- ; 2 <^maS-^X@OR 

■,o s«i±> siL>iajs 2 5 0 x:. ffi* 5 k p a , iSig^FH 4 
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5^ ; ^ 3 <Dm.m^^<^KBmii^^'^^ 2 s 5 "c, 

l/gf*o7to I#f5^t^-:PTT<0 [7] lil. 0 5d 
l/g-e^o/Co t/c. b*i±4. 5-e*f), BHPE 

[0 0 5 61 

vv;i--;n-2m»%t^'&<t^uj#isL, nhfihp 

TTll^L. -ett-Ptt'J Vl!Ii=-*l-^»L-C2 0 p P 
m. 3 / h E?-!: L T 5 0 p P mvJlSJn L fcM^l- 

immm 1 1 isj^ic^jfe l/^o ^ 3 wfiM-^xfioRiL. 

tt<^PTT<7) [7] l±0. 2 6 d l/g-C-*o7to 
ttfcPTTO [7] iiO. 9 2 d 1 / g t:'*)o /io * 
tz. b*li3. BHPE(±0. 3a*%-e* 

[0 0 5 71 

^lOOOkg, 1, 3 -7°^/^•>v:t-;^^:6 8 7 k 

g*a#m4*-t'5.«#iit-^AL, mnm o r pm 

1.17k g/^(Dm^^^r'^^7->HtEBxm<r>K 

E)£>«^iaKf±2 4 ox:, #)±i: >i<7)Ri&«-eoi^ 
^^i^ra(i2i^W5 0^?-i:Lf^o X7'J-«I&7^ 
> t !±SiJ<o 9 ^ > -e, X h ^ 7'^ - ^ * ^^^'^ 

SO. 8 6 g/:S-trJ:-;^'r;i-^c^XScoE£-«l-?^t3nL 

13 4 k g/^O^SRt-*^til$^^7^-:o ^1 <7)i;^rMl: 
I@oRS«c0^a5>5^'b*^ 1.03k g/^<nmm'C-r 

[0 0 5 81 ^2<7)j:-;^r;l''fbXe<OS:)Sffi<ORl5iaK 

(±2 4 sx:, js^m^fii^m^^f^-t^i'is^ty^co 

(iO. 0 1k g/^-e*)o/^o ^2<0iXxMtX®*l- 

;HkX®oSE^i±*^9 7%T'*ofco xxf-MbXS 
^ 1 - 4 (7)4ocoSiffi'&-xe<7)RrL:>ffli^tt^L* 

cDR)J:«mcO (±0. 2 5 d 1 /g-C*o7to 

y.pTTO [7] l±0. 9 d 1 /g'C**o;to b *1± 
6. S-e^f), BHPEIil. 6«*%-e*)o;^:o 
[0 0 5 91 

[lt«l!0!l 1 1 S^-^XgORlSW'S: 1 i: ffitl^r 2 



70 



20 
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5 0 P a, RSiaS* 2 5 Ot:t-^^Lfcy.n(±*S&^ 

1 tiHi^Mfofco -e^T?^*. m«s^xs<7)s:i&«i-« 

jgg $ n-C V » S V > I- P T T <7) :t ^f-^ - 7i^?F^fli 

[ifc^0iJ2i iii'^x§w^*m£>«i-A^i-eoPT 

T<7) [7] *0. 2d l/gJil.TOfg-<^^J:^t-^l 
- 3 ^fiiffi#XgoEE-*i^^:^sE L^cJ':l^4(±mJS^J 1 
i:isi#i;1fo^^o ^li«l'^Rl£-ffil±'&JE-j^K2 4 0 
■C, 2 5 k P a . 5«®^F5 5 0^ ; ^ 2 <;)*^^X 
5g<7)Ri^-«l±> RJ&jaS 243"C. ffitie. 7kPa, 
if ^^19 3 0":9- ; ^ 3 comiS'&XScoRrD^ffliiRJ&S* 

2 4 5'C, E:/:0. 2 5 kP a, if^BtWS 0^5-i:^c^ 

[7] '±0- 1 8 g i/g-e*ofco ^ 

Cj^-^tPTTtD [7] 1±0. 7 5 d 1 /g-C*o/io S 

fc, b*a4. 5-e*>), BHPEiio. 4m»%-c* 

[0 0 6 01 

Rff>1i<0if^**it^b> logio (S/G) ^-1. 
7 ( 1 o gio (cm2/g) ) SI^SSI'^'^KJE' 

Ttc Iff'tufcPTTiO [7] (±0. 7 9dl/gt?*<' 
fco tf^^ b*f±8-t*f), BHPEliO. 6*»%-e 

[lti^0!l4l «l-*«I^R)^>^t«Offi*^f^^**^^-* 
*|«il^RlS«<7)l±*^: 4 0 0 P a ^ V.fz\:X^\t 

%mmi twim^zfi-ofzo '^hixtzPTKD [7] ti 

0. 7 5 d l/g-e^oTto b*(i4. 5-e*) 

t). BHPEIiO. 7*l:%t?*-ofwo 
[0 0 6 ll 

•y -^m^^lTo fCo RS«<75#«t± 3 in3(7)Xma«<7) 
^><7)*^fflLf^o Jl»Oftii*4l±DMT 1 3 0 0 k 
g 1^ 3 _y^/^°>v:t--'^7 2 0 k gT-^f), 16 

0 x^^zmzfitz^mK^-mr^^^^i^^ wMniyy^'^*^^ 

■<#Lfcmt--r b 9 > ^ 1 • 3 7k gi^sJn 

U RS^M^ffeLfco jSKl 6 O-CT-mms 0^9-R)c. 

HirRj£.5|f oias* 2 0 ox:ii±if-c i stp^ i o» 

RlJ:-$-^ir> i;i^2 2 0t;i-±«fT4 0 i^-RS^-'^T'-^o - 
coB#<7)g m t > ^ >' - ''^*"b tut t -r Ji'^c^R 
)£.^l±9 l%X'h^tZo •€-<7)f^, R)Sffl<0iaR?:2 5 5 

[0 0 6 21 -eom, 3 0:9-W*^ltT'SK;?'^'b 2 5 P a 
4T-)E:^«rl^>^l^Ttm^> 2 5P a«r«o-C4B#ra* 

ffi-^sij^^ifoz-ro [7] <r)mmtmnm:h-h^hm^^ 

tv, mSI^E£-^^~3B#rfl4 5^< [7]^<0liJQ 
50 (il.'btt'Sr^^o/^o mi®'S-K)S«r4ltlS^^ttt:tTo/c 



50 



40 
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P T T *«^J 3 0 ^H54^ttT;K<7)cf Lf- -fWL^ 

J:-9lwL;to ^<OB#<0 logio (S/G) l±-l. 8 
(1 ogio (cm2/g) ) X'^^^ t#t,tvf-:PTT<^ 
[,] l±0. 7 4 d l/g-C^-*>o/io b *l±6-e 

ab"), BHPEIiO. 5*l:%'tr^ofCo 
[0 0 6 3] 

[rj] {±0. 6-0. 6 3T'Jb>9, b *(±3t:-*o/Jo 
CI CO J: 9 L r!# tL/^ P T T * SffiS-^Bt^^it* ^ 

WSffia-^^^Tof^c ^coJ:oliLT^#f.tt/^PTT«: 

9>^-AiC$^^LT [77] *?|ll^Lfc|g*, [7] 

0. 9 5- 1. 0 2 d i/g-e*v). [,] <0{ftbo§ 

;i>'*of^o ^7^-:. b*(±3. 5T'*»), BHPEtiO. 

2 o tzo SfflK^m^^Tt^i; P T T ^ -y 20 

[0 0 6 41 

mm^m^mam^m. 245'c. )±ti24kPa.5f 
^sm^ 7 0 ^ ; ^ 2 com«^xfi«oR)€-«i±. Risias 

2 5 3X:> EHO. 6 7 kPa, i«S^M4 5^;S*^ 
coS^'&XgORjDWti^SSlRlSlt-e^oT. logio 
(S/G) :^^^-0. 4 (logio (cm2/g) ) i:'^ 

{±1. 5^WT-*o-C. R)£-ia«5±2 5 8X:, E*J±4 i< 

0 p a t Ltzo mm^iimmiiimmm 1 tmrn^-^i-^ 

tzo E«l'&X@c7)ftm(75RSrti;A'5. [7] 2 1 

d l/g-e*>ofco #f'*i'^>:PTT^ [7] (±0. 8 9 
d l/gt:-*of>:o b*li 4. 9X^*19, BH 

PE(±0. 5*l:%t'*bc^>:o 
[0 0 6 51 

mm^i 6 1 x;;^r ;i/^1^XgoJg:)S«<7)SSc?r 3 L 
f>:^i#O#'btuSPTTC0p°pK<75ffFffi*tf-^/-:o -I-^t- 
;i.^i^XS<7>lll<7)RS«<OiaK«r 1 6 or, J£:'3*'» 

i^^^BtP^ tmr^30^i:t;i;^7^ ;i^xmx®o ^ 

n ; jiXT-^l-^^XgO^ 3 <7)R)Sfl«0iaK«r 2 2 0 

m^^nmL^zo mimm^xm<^KBm^^xi> [7] 
0. 2 & di/ gr-^-o fzo nhftfzPTT<r> [rj] a 

0. 92 d \ /g^'^-^tz. tfz. b*i±3. 5-C-* 
t), BHPEIiO. 2 5mi:%tr*-3fCo 
[0 0 6 61 

7 1 m^m 1 (^mas^-a-RK&ffl ic-ft t? o r 
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Jg:)£«T'Ojg:EL.^W±2 5 E*li0. 3 t o r r 

■T'* , if ^^B#r«ii± 1 3 o^t^mm 1 1 isi«^<7>* 

^hfifzi,(DX'$)-oX. z(n%wm~i^^-^^ 
iimWi^y't&'^<r>X'hi>o z.(D^^<r> 1 o gio (S/ 

G) l±-0. 1 ( 1 o gio (cm2/g) ) *o/:o tf 
c,ti/>:PTT<75 [7] l±l. 1 5 d l/g-e**), ^liS 
iJijl J:i)»'&K7i^^<*^^-<. ^''-^ b*{±4. 5T'^ 
1), BHPEIiO. 3*l:%'e*ofCo 
[0 0 6 7] 

[it«^J7l itK^5!l5<OX'^-;i'^'>> (1/10 00 

1&) ^^fo/to ^ni±*'^«l<7)?F^Jtr>M<ofi. =Sri/ 
1 0 0 01t<o^'^-''^^'>'^*ffv^ /hM'fkl"^'^ ^"C" 

[7] ^ffFffitf-io -^OIS*, #f,n/cPTT<7) [7] 
(±0. 9 2 d l/gtr*l9> itK^j4 ^lit-^T [7] 75^ 
^0. 1 5 d l/g'fci^t^Co b*(±5-e*f). BH 
PEliO. 2*l:%-e*o/jo ^co^co logic (S/ 
G) (±-0. 8 (logio (cra^/g) ) -e*o7to 

[0 0 6 81 

[^ife^si iiSfe0iiiTi#ibtt/iPTT?ri 2 O'er. 

6B#Ffl75^tt-Cl£#L7tf^> 3 6li<7)5tL»f®wa (itS 
0. 3 5mm) ^^oll^P^fflv^ IS*aE2 6 0t:, 
«S*iS)Sl 5 0 Om/m i nT-«5*LT*®#*«r^^fi£ 
L/^io >^v^t:\ t#f,tt/-*5£#*?r>}--y hn-;v-e5 5 
■C> M 3 5t;, ®#<§^3. 0I&, 5£# 

aE8 0 Om/m i nt:«*^fv^. 5 0d/3 6f<r) 
]S#**#fwo i»^Otl14t±3*K*^~3. 8 g/d. #K 

, ^^3 7%-e^o/^o ifz. nhfitzmM^-um^m'^ 

l-Tb*^ffFfilBL/co -e-Ofg*, b*Ji4. 9-e*o 
[0 0 6 91 

{Ycmm 8 1 ^^^J 1 p T T 8 i: mm\'- 

IS*L, Si^^tLfCo ^-b^tfcSi^ScoStSliS. 6 g/ 

d. #Kii3 7%-e*ofco #^n/c«^«:-P 
^^ttitrLT. s<^M?r 1 0ll^;f^)»^-c^ 
l.»^_^_i;Xb **lffflfiL^Co -e-co^*, b*Ji9T' 

(0 h-ofZo 

[0 0 7 01 

[IIM01J 9 1 ^ife«^J 1 t?#'bn^c p T T ^ 1 2 0 x:, 4 

B#f^T'^^tC7K^«:l^*t, T^^<75iaS2 6 0t:-effli 
\%mm 01 «M«^l-C'^|'bttf>:PTT«:l 2 Or, 

4^F5-e^^ic7}c55-*i^*t. waiia)S2 6 or-ettm 

50 o/co -ettfbOfgm^SrTlfiSl i:*''>^o 
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23 



24 



[0 0 7 1] 



mi] 



t>sxmm 



DMT 
DMT 



4aPe 



40 Pa 



-a4 
-a4 



f>3 
(ifl/i) 



MIL 



0.90 
1X16 



BHPE 



03O 
0.25 
0^ 



^M3 



DMT 



026 



40P« 



-a4 



TPA 



029 



40Pa 



-04 



MIL 



090 &5 



021 



40P» 



-04 



0^ 4J 



1.6 



050 



itifcwe 



DMT 



DMT 



DMT 



026 



40Pa 



-04 



02S 



oia 



40P« 
260P» 
40Pa 



-01 



t.16 



4^ 



O30 



0.75 



4£ 



O40 



tb<t«2 



DMT 



029 



40Pa 



-1.7 



029 



400R« 
40PB 



-04 

-^Jt 



075 
074 



OTP 
050 



ttfiMe 



DMT 
DMT 



095~ 
1.02 



40Pa 



-0L8 



095 



6i0 



020 



10 0 7 21 



F5'-A(##) 4F071 AA45 AC11 AC15 AE05 AH04 
AH05 BA01 BB05 BB06 BC01 
BC04 

4J002 CF051 DH026 EJ017 EJ037 
EJ047 EW046 i=D066 FD067 
FD077 FD098 GG01 GG02 
GK01 

4J029 AA03 AB04 ACOl AD01 AE02 
AE03 BA04 JA091 JAlll 
JA121 JB193 X583 JF111 
JF321 JF471 JF573 KB05 
KC02 KD07 KE02 KE03 KE05 
KE07 KE15 LA01 LA02 U06 
U08 LAOS 
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